







































DOWKRXJK  H[SODQDWRU\ YDULDEOHV DUH LQFOXGHG 7KLV VXJJHVWV WKDW FRPPXWLQJ LV PDLQO\ DQ RXWFRPH RI D
VWRFKDVWLFSURFHVV7KHREVHUYHGFRPPXWHLVWKHQWKHUHVXOWRIDSURFHVVLQZKLFKWKHODFNRILQIRUPDWLRQSOD\V
DQLPSRUWDQWUROH





























SUHVXPH KRPRJHQHRXV VSDFH ZLWK VHDUFK IULFWLRQV DQG H[DPLQH WKH UROH RI RQWKHMRE









































ZRUNHU UHFHLYHVMRERIIHUVUDQGRPO\ IURPHDFKSRLQWLQVSDFH DWD UDWHODQHPSOR\HG












 $OWKRXJK WKH DVVXPSWLRQ RI KRPRJHQHRXV VSDFH VHHPV UHVWULFWLYH LW LV LPSRUWDQW WR UHDOLVH WKDW WKH
KRPRJHQHRXV VSDFH DVVXPSWLRQ RQO\ KDV WR KROG ZLWKLQ WKH DUHD RI VHDUFK ZKLFK LV D IDU OHVV UHVWULFWLYH
:HDVVXPHWKDWHPSOR\HGZRUNHUVDUHGLVPLVVHGDQGWKXVEHFRPHXQHPSOR\HGDWUDWH
G
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,QZRUGVOLIHWLPHLQFRPHLVHTXDOWRLQFRPHZKLOHXQHPSOR\HGSOXVWKHH[SHFWHGJDLQLQ
LQFRPHDWWULEXWDEOHWRILQGLQJDFFHSWDEOHMREVZKHUHDFFHSWDQFHRQO\RFFXUVLIWKHYDOXHRI
HPSOR\PHQW 9W H[FHHGV WKDW RI FRQWLQXHG VHDUFK 9 6LPLODUO\ WKH H[SHFWHG OLIHWLPH
LQFRPHRIDQHPSOR\HGZRUNHUZKRWUDYHOVFRPPXWLQJGLVWDQFHW VROYHV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$VLWFDQEHVKRZQWKDW9WLVGHFUHDVLQJLQWZKHUHDV9 LVLQGHSHQGHQWRILWWKLVLPSOLHV
WKDWWKHUHH[LVWVIRUDQXQHPSOR\HGZRUNHUDPD[LPXPDFFHSWDEOHFRPPXWLQJGLVWDQFH7
VXFKWKDW     9 W 9  DV 7 W ! DQG     9 W 9 ! DV  7 W 
'HULYDWLRQRI7LVVWUDLJKWIRUZDUGVLQFH7LVGHILQHGE\97 9(TXDWLRQV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VR WKH XQHPSOR\HG PD\ DFFHSW FRPPXWLQJ GLVWDQFHV IRU ZKLFK KROG WKDW ZWK  E 7KH
ZRUNHUZLOODFFHSWDGHFUHDVHLQFXUUHQWLQFRPHEHFDXVHWKHZRUNHULVFRPSHQVDWHGE\D
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REWDLQHG ZKLFK DUH LQ OLQH ZLWK HPSLULFDO UHVHDUFK ,Q FRQWUDVW WKH DVVXPSWLRQ RI RQH
GLPHQVLRQDO VSDFH JHQHUDWHV D PRQRWRQLFDOO\ LQFUHDVLQJ GHQVLW\ IXQFWLRQ ZKLFK LV
LQFRQVLVWHQWZLWKHPSLULFDOHYLGHQFH
6ROHWXVILUVWSUHVXPHWKDWVSDFHLVRQHGLPHQVLRQDO*LYHQRQHGLPHQVLRQDOVSDFH






























IXQFWLRQJWLVVWULFWO\GHFUHDVLQJLQW IRUN ! J
W IRUN !6HH)LJXUHIRUN  D
 DQG7 7KLVVKDSHRIWKHGHQVLW\IXQFWLRQLVQRWLQOLQHZLWKHPSLULFDOHYLGHQFHZKLFK
VKRZVWKDWWKHFRPPXWLQJGHQVLW\IXQFWLRQLVQRW VWULFWO\GHFUHDVLQJ2QHRIWKHVW\OLVHGIDFWV
LQWKHOLWHUDWXUHLVWKDWWKHGHQVLW\ IXQFWLRQLVXQLPRGDO 1RWLFH IXUWKHU WKDWLI RQWKHMRE
PRELOLW\ LV DEVHQW VR N    WKHQ *W   W7 VR WKH GHQVLW\ FRPPXWLQJ IXQFWLRQ LV
KRPRJHQHRXVZKLFKLVDOVRQRWFRQVLVWHQWZLWKWKHHPSLULFDOOLWHUDWXUH
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VWHDG\VWDWHSURILWJLYHQHQWU\DWDQDUELWUDU\ORFDWLRQHTXDOVSZ JXD  FZKHUHJXD GHQRWHVWKH
QXPEHURIHPSOR\HGSHUVRQVSHUILUP*LYHQDQG)7 D7RQHREWDLQVD  JSZGO7F+HQFH













































)LJXUH&RPPXWLQJGHQVLW\SUHVXPLQJWZRGLPHQVLRQDOVSDFH N  
HPSOR\PHQWGHQVLW\D GHSHQGVSRVLWLYHO\RQSRSXODWLRQGHQVLW\SURILWJHQHUDWHGSHUZRUNHUDQG77KHODWWHU









































LQFUHDVLQJDQGVWULFWO\FRQFDYHIXQFWLRQRIVHDUFKLQWHQVLW\V V t DWWKDWORFDWLRQ+HQFH
WKHDUULYDOUDWHDWW[ GHSHQGVRQWKHRSWLPDOO\FKRVHQVHDUFKLQWHQVLW\DWW[6RO  OVW[
ZKHUHwOVW[wV !DQGw
OVW[wV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IXUWKHUWKDQ77KLVLPSOLHVWKDWVW[  DQGOVW[  IRUW[ t 77KHILUVWRUGHUFRQGLWLRQ
IRUVW[FDQEHZULWWHQDV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DQG ZKLFK DUH ILUHG HTXDOV >*W@X 7KLV QXPEHU PXVW EH HTXDO WR WKH QXPEHU RI
XQHPSOR\HGZKRILQGHPSOR\PHQWDWDGLVWDQFHJUHDWHUWKDQW7KLVLPSOLHVWKDW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 7KLV DOORZV XV DJDLQ WR H[DPLQH WKH HIIHFW RI
DVVXPSWLRQVRQWKHGLPHQVLRQDOLW\RIVSDFH*LYHQRQHGLPHQVLRQDOVSDFHIW DDQGWKXV
 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+HQFH WKH DVVXPSWLRQ RI VSDWLDOO\YDULHG VHDUFK FRPELQHG ZLWK WKH DVVXPSWLRQ RI RQH
GLPHQVLRQDOVSDFHJHQHUDWHVDVWULFWO\GHFUHDVLQJFRPPXWLQJGHQVLW\IXQFWLRQ*LYHQWZR
GLPHQVLRQDOVSDFHIW EWDQGWKXV
   @      >   7 / W V W W V W J O O E  c   c  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 :HKDYHVKRZQDERYHWKDWWKHVSDWLDOVHDUFKDFWLYLW\DWW [ LVDQHJDWLYHIXQFWLRQRIWKHWUDYHOOLQJFRVWVEHWZHHQ


















UDQJHDQGDUHWKHUHIRUHIRRWORRVH6XSSRVHWKDWJ  òZKLFKLPSOLHVDVVKRZQDERYHWKDWO LV
OLQHDULQW[6R   DQG               !    7 W W [ [ H H H H H H O *LYHQWZRGLPHQVLRQDOVSDFH
WKLVLPSOLHVWKDW    @  >     7 / W W J [ [ H H E    c VHH,IJ  òJWREWDLQVLW
VPD[LPXPDW
W HH  ò7VRWKHPRGHLVò7,IZHPHDVXUHW LQPLQXWHVWUDYHOOHGWKHQLWPXVWEHWUXH
WKDWIRUPRVWZRUNHUV7LVZLWKLQWKHUDQJHRIWRPLQXWHVZKHUHDVWKHPRGHLVFORVHWR
PLQXWHVVRWKHPRGHLVPXFK VPDOOHUWKDQò76RJ LVVXEVWDQWLDOO\ODUJHUWKDQòVHH
)LJXUH  7KLV LQGLFDWHV WKDW LQFUHDVLQJ VHDUFK HIIRUW DW D FHUWDLQ ORFDWLRQ VXEVWDQWLDOO\
LQFUHDVHVWKHDUULYDOUDWHRIMREVWKHDUULYDOUDWHLVWKXVDFRQYH[IXQFWLRQRIW [7KLVVWURQJO\
VXJJHVWVWKDWMREVHHNHUVDUHQRW IRRWORRVHZLWKLQDFHUWDLQUDQJHDVKDVEHHQVXJJHVWHGE\WKH
OLWHUDWXUH HJ +DPLOWRQ   EXW VHDUFK PRUH LQWHQVHO\ IRU MREV FORVHU WR WKHLU
UHVLGHQFHVHH5RJHUV
5HVLGHQWLDOPRELOLW\
2QHPDMRURPLVVLRQRIWKHDERYHPRGHOVLVWKHDVVXPSWLRQRI WKH DEVHQFH RI UHVLGHQWLDO
PRELOLW\7KLVUDLVHVWKHTXHVWLRQZKDWWKHHIIHFWLVRIUHVLGHQWLDOPRELOLW\RQWKHFRPPXWLQJ













         @   >     
7
[ G) 9 [ 9 P 9 9 + E U9 O O 






[ G) + DQG7
LVGHILQHGDVWKHPLQLPXPFRPPXWLQJGLVWDQFHZKLFKWULJJHUV
D UHVLGHQWLDO PRYH RI WKH XQHPSOR\HG 6R LIW H[FHHGV 7
 WKH XQHPSOR\HG ZLOO PRYH
UHVLGHQFHDQGRWKHUZLVHZLOOQRWPRYH

:H UHOD[ QRZ WKH DVVXPSWLRQ RI KRPRJHQHRXV VSDFH DQG SUHVXPH WKDW WKH
XQHPSOR\HGLQGLYLGXDOVHDUFKHVZLWKLQ DILQLWH KRPRJHQHRXVDUHDZLWKDUDGLXVODUJHUWKDQ
7
 ,Q FDVH RI LQILQLWH KRPRJHQHRXV VSDFH WKH DUULYDO UDWH RI DFFHSWDEOH MREV ZRXOG EH
LQILQLWHVLQFH HYHU\ MRERIIHU LVDFFHSWHG ,QWKLVUDWKHU H[WUHPH FDVHDOOLQGLYLGXDOVDUH
HPSOR\HGZLWKD]HURFRPPXWLQJGLVWDQFHVLQFHWKHDUULYDOUDWHRIMREVWKDWGRQRWLQYROYHD
UHVLGHQWLDOPRYHLVILQLWHVRDGHJHQHUDWHFRPPXWHHPHUJHV
    9 GHQRWHVWKHOLIHWLPHLQFRPHDIWHU DUHVLGHQWLDOPRYH6RLQZRUGVVWDWHV
WKDWWKHLQFRPHDVVRFLDWHGZLWKEHLQJXQHPSOR\HGLVWKHVXPRIWKHXQHPSOR\PHQWEHQHILW
WKH H[SHFWHG JDLQ RI PRYLQJ MRE DQG UHVLGHQFH VLPXOWDQHRXVO\ DQG WKH H[SHFWHG JDLQ RI
PRYLQJMREEXWQRWPRYLQJUHVLGHQFH$IWHUDUHVLGHQWLDOPRYHWKHFRPPXWLQJGLVWDQFHLV
]HUR7KHOLIHWLPHLQFRPHRIDQHPSOR\HGSHUVRQFDQEHZULWWHQDV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GHFLVLRQ WR PRYH UHVLGHQFH 7KH XQHPSOR\HG ZRUNHU ZLOO PRYH UHVLGHQFH ZKHQ
       W 9 P 9 t  6RWKHYDOXHRI7
LVGHWHUPLQHGE\WKHFRQGLWLRQ 
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6R LW IROORZV WKDW WKH FRPPXWLQJ GHQVLW\ DW GLVWDQFH  HTXDOV WKH SUREDELOLW\ WKDW WKH
XQHPSOR\HGPRYHVUHVLGHQFHJLYHQDMRERIIHU7KLVLPSOLHVWKDWJLYHQSHUIHFWLQIRUPDWLRQ
RQWKHKRXVLQJPDUNHWRQHVKRXOGREVHUYHDPDVVSRLQWDWW 6XFKDPDVVSRLQWLVQRW
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/HW4WGHQRWHWKHSUREDELOLW\WKDWDQXQHPSOR\HGZLOODFFHSWDMREDWDFRPPXWLQJGLVWDQFH
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ZKHUHWKHODVWVWHSIROORZVIURPWKHLQGHSHQGHQFHDVVXPSWLRQRIZ [ DQGW[+HQFHJWFDQEH
ZULWWHQDVWKHHPSOR\PHQWGHQVLW\IWWLPHVWKHFRQGLWLRQDOSUREDELOLW\RIDFFHSWLQJDMREDWW







HDVLO\VHHQWKHFRQGLWLRQDOSUREDELOLW\RIDFFHSWLQJDMREDWW LVGHFUHDVLQJLQW VLQFHUHV LV
LQFUHDVLQJLQW[7KLVLVLQWXLWLYHEHFDXVHIRUMREVDWODUJHUGLVWDQFHWKHSUREDELOLW\WKDWWKH




 !  VR J LV XQLPRGDO 6RWKH FRPELQDWLRQ RI WZRGLPHQVLRQDO VSDFH DQG






SUHVXPLQJ RQHGLPHQVLRQDO VSDFH DQG SUHVXPLQJ WKH DEVHQFH RI RQWKHMRE PRELOLW\ LW
 5RXZHQGDO DQG 5LHWYHOG  GR QRW REWDLQ WKH GLYLVLRQ E\ 3 LQ WKHLU GHULYDWLRQ RI WKH FRPPXWLQJ
GLVWULEXWLRQ
 2QH PD\ DUJXH WKDW WKH VKDSH RI WKH HPSLULFDO FRPPXWLQJ GHQVLW\ IXQFWLRQ LV WKH FRQVHTXHQFH RI WKH
KHWHURJHQHLW\ RIZRUNHUV DQG QRW RI MREV ZKR GLIIHU LQ WHUPV RI DJH HGXFDWLRQ HWF )RU H[DPSOH LI WKH




















:HGHQRWHE\ 9V DQG9V WKHH[SHFWHGLQFRPHRIWKHXQHPSOR\HGDQGHPSOR\HG
ORFDWHGDWDORFDWLRQVUHVSHFWLYHO\7KHHPSOR\PHQWGHQVLW\GRHVQRW GHSHQGRQWKHORFDWLRQ
RIWKHLQGLYLGXDOZKLFKLVGHQRWHGDV)V[+HQFHVLPLODUWR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:H SUHVXPH WKDW WKH H[LVWHQFH RI PRYLQJ FRVWV LPSOLHV WKDW LQGLYLGXDOV FKRRVH D
ORFDWLRQ ZKLFK LQFOXGHV RQH VSHOO RI XQHPSOR\PHQW DQG RQH VSHOO RI HPSOR\PHQW VHH
VLPLODUO\'H6DOYRDQG(HFNKRXGW7KHRSWLPDOORFDWLRQLVFKRVHQZKHQWKHLQGLYLGXDO
LV XQHPSOR\HG &RPSHWLWLRQ IRU UHVLGHQFHV EHWZHHQ LQGLYLGXDOV JXDUDQWHHV WKDW DOO
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,QFDVHRIQRQKRPRJHQHRXVVSDFHWKH FRPPXWLQJ GLVWULEXWLRQGHSHQGVRQWKH UHVLGHQFH
ORFDWLRQV RIWKHLQGLYLGXDODQGZLOOEHGHQRWHGDV*VW,QWKHVWHDG\VWDWHWKHFRPPXWLQJ
GLVWULEXWLRQLVWKHQGHILQHGE\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XQLPRGDO ZKLFK LV RQH RI WKH VW\OLVHG IDFWV RI FRPPXWLQJ ,W DSSHDUV WKDW D QHFHVVDU\
FRQGLWLRQLVWKDWVSDFHLVWZRGLPHQVLRQDO)XUWKHUPRUHRQHRIWKHIROORZLQJLQJUHGLHQWVLV
VXIILFLHQW RQWKHMRE PRELOLW\ VSDWLDOO\GLIIHUHQWLDWHG VHDUFK RU KHWHURJHQHLW\ RI MREV
5HVLGHQWLDOPRELOLW\GRHVQRWDSSHDUWRH[SODLQWKHVKDSHRIWKHFRPPXWLQJGHQVLW\IXQFWLRQ
DVZHREVHUYHLW:HKDYHVKRZQWKDWLIWKHHPSOR\PHQWGHQVLW\YDULHVOLQHDUO\RYHUVSDFH
WKH FRPPXWLQJ GHQVLW\ IXQFWLRQ LV QRW VR GLIIHUHQW IURP WKH GHQVLW\ IXQFWLRQ JLYHQ
KRPRJHQHRXVVSDFHZKLFKPD\H[SODLQZK\WKHIRUPRIWKHFRPPXWLQJGHQVLW\IXQFWLRQLV






















JRRGSDUWLFXODUO\ ZLWKLQWKH UDQJH RI PLQXWHVLWDOVRVKRZVWKDWWKH QXPEHU RI MREV
EHWZHHQDQGPLQXWHVLVDERXW>@DQGEHWZHHQDQGPLQXWHVDERXW
>@KLJKHU UHODWLYHWRWKHQXPEHUZLWKLQPLQXWHVFRPSDUHGWRWKH
WKHRUHWLFDO SHUIHFW KRPRJHQHRXV DVVXPSWLRQ




















































































ILYH 2(&' FRXQWULHV XVLQJ DJJUHJDWH GDWD LQ DQ HTXLOLEULXP VHDUFK IUDPHZRUN
:RUNLQJSDSHU)UHH8QLYHUVLW\$PVWHUGDP$PVWHUGDP








































=D[ -6  &RPSHQVDWLRQ IRU FRPPXWHV LQ ODERU DQG KRXVLQJ PDUNHWV -RXUQDO RI
8UEDQ(FRQRPLFV
=D[-6:KHQLVDPRYHDPLJUDWLRQ"5HJLRQDO6FLHQFHDQG8UEDQ(FRQRPLFV
